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INTRODUCTION. 

The paper .submitted herewitli forms the first installiDeiit of a series 
of articles deseribino* the Schizopod collections in the United States 
National ^luseum. It treats of the families Lophoga.stiLhv and 
Eiicopiidic, which consist almost exclusiveh" of deep-sea forms. The 
material at hand, chietiy in the genus Gnathojihamui^ is so rich that 
it has been possible to pi-epare a complete I'evision of that genus, and 
it has been found that some characters, which were regarded hitherto 
as of specitie value, are but diti'erences of age in the same species. 
This made it necessary to prove the changes of these characters with 
age, and consequently, the discussion of some of the species is some- 
what lengthy. 

Other families of the Schizopods will be taken up successiyely, and 
the results will be published similarly, as the time at the disposal of 
the writer will permit. 

Family LOPHOGASTRIDH] G. O. Sars. 

I. LOPHOGASTER TYPICUS M. Sars. 

Ortmann, Bull. U. S. Fish Comm, for 1903, Ft. 3, 1905, p. 967 (see for complete list 

of literature).— Stebbing, South African Crustacea, Ft. 2, Cape of Good Hope Dept. 

Agric. 1902, p. 43. — Holt and Tattersall, Fep. Fisher. Ireland, Ft. 2, Append., 

IV, 1905, p. 141. 

Of this species, material was available from two regions, from 
which it was not hitherto known, namely, the Avestern Atlantic (coast 
of United States and Gulf of ^Mexico), and the western Pacitic (Japan). 

The specimens from the western Atlantic are divided into three 
sets: One from the coast of the Carolinas {Albatross stations Nos. 
2314:, 2001, 2002), consisting of together 10 males and 3 females; the 
second from the Gulf of 2^Iexico (Stations Nos. 2309, 2401, 2403), 
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together males and 1 female; the third from Key West {FisJt IJoirl' 
stations Nos. 7'28o, T28()). 

The northern si)eeimens, from the Carolinas, eomparc with the 
European (and Soutli African) form in the following particailars: 

(1) The rostrum is longer, generalK about as long as the peduncle 
of the antennula, but in two specimens (males) it is shorter than this 
peduncle, although longer than in the typical form; and in 2 females 
from Station No. 2b02 it is slightly longer than this peduncle but dis- 
tinctly shorter than the antennal scale. 

(2) The antennal scale has on the outer margin a greater number of 
teeth; the normal number seems to be (> or 7; live specimens have 6 
teeth on both sides; two specimens have 6 on one side, and 7 on the 
other; one female has 7 teeth on both sides. Besides, there is one 
specimen with 0 teeth on one side, and three with 7 teeth on one side, 
while the other side could not be determined owing to its damaged 
condition. Ehnally, one female has 6 teeth on the right, and 5 on the 
left side. Thus 5 to 7 are the numbers found, 5 once, 6 fourteen 
times, 7 seven times. 

(3) In the number of lateral teeth of the telson, these specimens agree 
well with the Ehiropean form, the usual number being 3 on each side. 
There are, however, a few exceptions. E"our specimens have 3 teeth 
on one side, but only 2 on the other; one specimen has 3 teeth on one 
side and 4 on the other (female. Station No. 2602), and one (male. 
Station No. 2601), has I spine only on each side, placed at a differ- 
ent level, the right one l)eing more proximal than the left one. 

Those from the ^Mexican Gulf have the following characters: 

(1) The rostrum is in one case onl}" shorter than the peduncle of the 
antennula; in seven s})ecimens it is longer than this peduncle, but 
shorter than the antennal scale; aiid in one case (Station No. 2300) it is 
about as long as the antennal scale (in the remaining individual it is 
damaged). Thus the average slightly exceeds that of the northern set. 

(2) The antennal scale has in seven cases 6 teeth on both sides; in 
one case there ai'e 6 on one, 7 oii the other side; and in two cases there 
are 7 teeth on both sides. This agrees well with the condition found 
in the northern set. 

(3) The telson has uniformly 3 teeth on both sides, with one excep- 
tion, where tlune are 2 on the right and 3 on the left. This seems to 
be the normal condition in ^Vtlantic specimens. 

ffhe specimens from Key West (6 males, 2 females), collected b}’ 
the U. S. Bureau of Fisheries vessel agree very well with 

the Gulf form. The rostrum is as long as the peduncle of the anten- 
nula, except in two cases, in which it is slightly longer. The antennal 
scale has genei'alh^ (> teeth, but in two specimens there are 7 on the 
right side. The telson has 3 teeth on each side, but in two specimens 
there are 2 teeth on one side and 3 on the other. 
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The largest W(\st Atlantic specimen is a mal(‘ fi'oni Station No. 2401, 
measuring* 29 miu. The few females at hand are all small and measure 
between 16 and 18 mm. 

A series of tifteen specimens, 9 males and G bnuah^s, from six stations 
oti Honshu Island, Japan, was examined. None of them were found 
to be smaller than 21 mm.: tin* females wei*e l)ctween 21 and 27 min., 
and two of them (24 and 27 mm. ) were gravid; the mah*s being between 
22 and 32 mm. Tlnw have the following characters: 

(1) The rostrum is comparatively long, even longer than in the 
AVest Atlantic form, which in turn exceeds the average found in the 
Hawaiian. There is not a single individual in which it is shorter 
than the peduncle of the anteniuda. In three (2 males and 1 female) 
it is about as long as this peduncle, while in all others it is distinctly 
longer. Generally it is shorter than the scale of the antenna, but in a 
few eases it is of eipial length. 

(2) The antennal scale has generally only 3 teeth on the outer mar- 
gin; in one individual (male, 31 mm.) there are 2 on the right and 3 
on the left side, and in another one (male, 27 mm.) the revei’se is the 
case. Thus these specimens rej) resent the opposite extreme of that 
seen in the West Atlantic form. The Hawaiian form is intermediate 
with 3 to 5 teeth. 

(3) The telson generally has 2 spines on the lateral margins on 
each side. Four s])eeimens, however, constitute an exception, having 
1 spine on the right side and 2 on the left. 

The above records show that these characters can not be regarded as 
of speciiic value. Taking the European and South Afri(*an form as 
the type, the West Atlantic specimens agree with them in the spines 
of the telson, while all the Pacitic specimens possess the tendency to 
reduce their numljer. The rostrum is shortest in the typical form, 
but in all others shows a tendency to become longer; the Hawaiian 
form comes close to the typi(‘al in this respect, whih*. both the AA est 
Atlantic and the Japanese differ more distinctly. In the number of 
teeth of the antennal scale the typical form is intermediate (5); the 
AA^est Atlantic form varies in one direction (6 to 7), while the Paciti(‘ 
varies in the other: the Hawaiian with 3 to 5 teeth is more cdosely 
allied to the typical form than the Japanese, which has only 2 or 3 
teeth. 

It is very likely that intermediate localities, when found, will tend 
to connect these forms more closely, and it would be interesting to 
know particulars about these connecting links. 
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J^CilhiU'S Ul th( I . S. 31^861(7)1. 

FKOM V. S. JU KKAU OF F18I1EIMES STEx^MER Alhflti^OSS STATIONS. 

2314. — 4 nuilos. Between Charleston and Savannah, oil South Carolina 
coast: 15d fathoms. 

2390. — 1 male. Culf of ^Mexico; 193 fathoms. 

2401. — 1 male. Gulf of Mexico; 142 fathoms. 

2403.- 7 males, 1 female. Gulf of jMexico; 88 fathoms. 

2301. 5 males. Betwc(*n Cape llatteras and Charleston, off North 
Carolina coast: iOT fathoms. 

2602. — 1 male, 2 females. Between Capo llatteras and Charleston, 
off North Carolina coast; 124 fathoms. 

3707. — 1 female. Off’ Honshu Island, Japan: 63 to 75 fathoms. 

3714. —1 male, 1 female. Off Honshu Island, elapan; 48 to 60 fathoms. 

3715. — 4 males, 1 female. Off Honshu Island, Japan; 68 to 65 fathoms. 

3717. ^ — 1 male. Off' Honshu Island, Japan; 100 to 33 fathoms. 

3718. — 3 males, 2 females. Off' Honshu Island, Japan: 65 fathoms. 

3740. 1 female. Off' Honshu Island, Japan; 65 fathoms. 

FROM V. S. nUREAU OF FISHERIES STEAMER Fl8h Hawk STATIONS. 

7232. — 4 males, 2 females. Gulf Stream, off Key West; 109 fathoms. 
7283. — 1 male. Gulf Stream, off' K(‘v West; 127 fathoms. 

7286. — 1 male. Gulf Stream, off’ Key West; 133 fathoms. 

LoatJ )t)68 2 >)' 60 )ombj 7\co)^de(L — Norway, Shetland Islands, Ireland, 
Bay of Bisc‘ay, ^Mediterranean, Cape of Good Hope, 20-300 fathoms; 
off' Cape St. Blaize, South Africa, 40 fathoms; Hawaiian Islands 
(Pailolo Channel, Molokai and Laysan Islands), at about the same 
depth. 

2. LOPHOGASTER SPINOSUS, new species. 

Plate I, figs. Ir/, Ih. 

Typc.—OAi. No. 11464, U.S.N.M. Female. U. S. Bureau of FiA- 
eries steamer . 1/5 <:^//yas'.s* station No. 2663. between Bahamas and Cape 
Fear, Noi’tli Carolina. Latitude 30 47' 30" noi'th; lonoltude 79^ 49' 
west: (lei)th, 270 fathoms. 

Although built in the main aecoi’ding to the pattern of the typical 
and hitherto only known sp(H‘ies of the genus, this species di tiers from 
the latt(M* in several well-marked chai’acters. 

(1) Rostrum greatly elongated, almost as long as the carapace in the 
median line. It exceeds the antennal scales, which also are greatly 
elongated, and it is without teeth or denticulations. It is directed 
forward, and is almost straight. 

(2) Antennal scale greatK elongated and lanceolate; its outer margin 
is formcal by a strong rib, Avhich extends into a long spine; the inner, 
lamellar part is much shorter, and reaches only to about the distal 
third of the spine. Outer margin of the spine with 9 spiniform ser- 
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rut ions on rio-ht side, uiul with 10 on the left; and, further, then' is a 
similar serration ou the inner margin, just above the upper end of the 
lamellar part, and opposite to the seeond tooth (counted from the ti})) 
of the outer margin. 

(2>) Lateral wings of carapace produced posteriori}^ into a long spine 
on each side, which is^almost one-third as long as the carapace (exclud- 
ing rostrum). 

(4) Sixth abdominal segment with a subdorsal spine directed straight 
backward on posterior margin, at the base of the telson, on each side. 

(5) Telson slightly more elongated than in Z. ffJ 2 '>fcns^ and with five 

marginal s])ines on each side. Th(' terminal spines are similar to those 
of Z. two pairs, and between them at the posterior termina- 

tion a serrated crest, which, however, has only four teeth. (The tip 
of the telson is not very well preserved in the type, as the two outer, 
smaller terminal spines are l)roken otf.) 

Mcamremmts , — Total length: 3h mm.; length of rostrum (in front of 
eyes): 8; length of carapace along dorsal line, including rostrum: Ih. 



GENUS GNATHOPHAUSIA Willemoes-*Suhm. 

KEY TO THE SPECIES OF GNATHOPHAUSIA: 

a. Antennal scaie small, not jointed, no strong rib terminating in a spine on outer 
margin; outer margin serrate. Epimeraof sixth alxlominal segment united ven- 
trall}', forming together a eordiform, eoiieave jilate, imased at ajiex. Dorsal keel 
of carapace interrupted. Lower lateral keel not curving njiward behind, but 
terminating in a spine at the postero-inferior angle. Branch iostegal lobe gen- 
erally with a well-develo}>ed spine (sometimes obsolete). i\Iaxillii)eils with a 
small exopodite.' 

h. Both lap}>ets of the epimera of the second to fifth abdominal segment pointed 
and spiniforin. Antennal scale snbovate, apex shortly pointed. 

c. Kostrum and all spines of carapace comparatively short or obsolete Im/eus 

c' . Rostrum and spines of carapace well developed and comparatively 

long calcamia 

¥. Anterior lappet of the epimera of the first to the fifth abdominal si'gment 
small, rounded; posterior lappet i>ointed and spiniforin. Antennal scale 
snblanceolate, tapering to a sharj), si)iniforni point, 
a\ Antennal scale large, of usual form, jointed at the extremity, outer margin forme<l 
by a strong rib terminating in a spine. Epimera of sixth alxlominal segment 
not conllnent ventrally. 

h. Lower lateral keel of carai)ace not curving nj) lieliind, but terminating in a 
spine on the postero-inferior angle of the carapace. Median keel of carapace 
interrupted, with spiniforin serrations. Median line of alxlominal segments 
with strong si)ines. Upper lateral keel of carapace wanting. Two epinu*ral 
spines on each side of the anterior section of sixth abdominal segment 

]\Iaxilli])eds with exopodite 

//. Lower lateral keel of carapace curving up behind; no spine at postero-inferior 
angle of carapace. iMedian keel of carajiace not interrujitixl, without spini- 
form serrations. ^Median line of abdominal segments— if aruuxl at all — only 
with jxjsteriorly projecting, small spines. U}>per lateral keid of carapace 
present, very rarel}' wanting. 3Iaxillip(‘ds without exoiiodite. 



calcurata may be the young stage of (L infjens. 
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<\ Two (*}>inieral on each Uu\e of anterior .section of sixth abdominal seg- 

ment. Tpper lateral keel of carapace j)resent. Antennal si)ine obsolete, 
branchiostegal lobe with a well-marked, triangular spine. Spine of outer 
margin of antennal scale projecting (‘onsidtwably beyond terminal lobe, 
serrated on both margins longlsjyina 



cO One cpimeral si)ine on ea(*h side of anterior section of sixth abdominal seg- 
ment. Antennal S]une more or less distinct. Branchiostegal lolje without 
si)ine, generally rounded, rarely angular. Spine of outer margin of anten- 
nal scale not, or only slightly, projecting beyond terminal lobe. 

(/. Ui)per lateral keel of carapace present. 

e. Abdominal segments dorsally slightly keeled, witli small, posteriorly 
projecting spines. Epiinera of tiveanterioral)doininal.seginents ])ointed 
posteriorly, branch iostegal lobe rounded. 
f. Caraj)ace not suddenly constricted anteriorly, and forming no shoulder. 

Branchiostegal lobes moderately developed zoea 

fO Carapace suddenly constricted anteriorly, iorming a distinct shoulder 
in front of the anterior ends of the uj)per lateral keels. Branchi- 

o.stegal lobe greatly expanded scapuhtns 

F . Al)dominal segments dorsally not keeled, without spines. Epimera of 
five anterior al)dominal segments rounded po.steriorly. Bram-hiostegal 

lol)e slightly angular affiws 

dU E[»per lateral keel of carapace wanting. Branchiostegal lobe rounded or 
angular, l>ut without spine. Abdominal segments dor.^ally without keel, 
but })osteriorly with a small, depressed, triangular projection. Epimera 
of live anterior abdominal segments ending in small points posteri- 
orly elegans 



3. GNATHOPHAUSIA INGENS (Dohrn). 

LophogaMer higeus Doiiux, Zeitschr. wiss. Zook, XX, 1870, p. 610, pi. xxxi, figs. 
12-14. 

GnathophauAa mgeiuCt, 0. Saks, Forh. Selsk. Christiania, 188.3, Xo. 3; Ive]). Chal- 
lenger, XIII, 1885, p. 30, pi. II. ^ 

1 have never s(‘eii this speeie.s. It is founded upon a very old 
female, sexually mature, and a similar female has served a.s the basis 
for Sars's dc'scription. It is very closely allied to (r, calcamta,^ and 1 
slron<rly incline to the opinion that it will prove to be G. ealcamta^ 
represcmtino- an old female of that s])ecies, in whicdi case it will be 
called G. the name calcanda becomino- a .synonym. 

(G itiipnH especially aguees with G, calcarain in the following 
important charactcu s: 

(1) General form of body, and an-angenuuit of ketds and spines of 
carapace. 

(2) Sculpture and aianature of abdonuu), especially as the epimera 
of tlie live anttu-ioi* segments are identical in both forms. 

(3) 8ha])(‘ of antennal scale. 

It ditlers from G. vaivardia in the following i*espects: 

(1) In the short(u* I'ostiaim and the inferior develo]imcnt of all spines 
of the cai’apace, the siipraoi'bital spine l)eing even wanting*, the branchi- 
ostegal spine being obsolete. 
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(2) In the absence ot the two })air.s of oblitiue keels on the superior 
face of tlie i-arapaee. 

(3) 111 the shape of the ventral epiineral plate of the sixth aljclomi- 

nal segment, which, although closeh" approaching the shape seen in 
the largest specimens of (J. has the tips sc‘pa rated and bitid, 

the inner spine being slightl}^ longer. 

Tlie first of these characters can not be regarded as of stiecitic value. 
Dohrids specimen measured 1.55 mm., Sars's spiadmen 157 mm. The 
largest (r. calcnrata at hand (and ever observed) measures 115 mm., 
and conseipiently, is cg>nsideral)ly younger than the known specimens 
of G. inyens. Now, as shown below, it is a general rule in this genus 
that all the spines of the carapace and the rostrum decrease in rela- 
tive size with advancing age, and thus it is eas}" to believe that the 
slight development of these spine's in G. Inyens is due to old age only. 
In fact, if we imagine that G. calcarata grows larger and that the 
spines decrease proportionally, we would obtain, at about the size of 150 
to 100 mm., the conditions found in G. inyens. 

As to the second diti'erential character, the lack of the two oblique 
keels on the upper face of the carapace, this ma}^ have l)een over- 
looked by Dohrn and Sars. In fact, these two keels were overlooked 
by Sars in G, calcarata; at any rate, tlic}" are not mentioned in the 
description, although one of the figures (Plato IV, fig. 2) shows traces 
of them. 

The third character offers only a slight ditference from the condi- 
tion seen in large specimens of G, calcarata. In the latter the tips 
of the epimeral plate of the sixth abdominal segment are in contact in 
the median line, while in G, inyens thc}^ are separated, according to 
Sars’s fig. (3 on Plate II. Moreover, in G, calcarata the outer spine 
of the bitid end of each of the tips is greatly longer than the inner, 
while in G. inyens the inner spine is slight!}" the longer. 

At present this last character remains the only one upon which 
G, inyens and G, calcarata can be separated, and it is not improbable 
that further material will demonstrate that one form passes into the 
other when we consider the changes in the sixth et)imeral plate in its 
development from the young G. calcarata to the old. 

Distrihation of G. inyens.—~0^ the west coast of Africa: Laos," 

depth not recorded (Dohrn). Near Am Island, Arafura Sea (New 
Guinea), 800 fathoms (Sars). 
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4. GNATHOPHAUSIA CALCARATA G. O. Sars. 

Plate I, figs. 2(t, '2h. 

Cnathophamm calrarala G. O. Saks, Forh. Selsk. Christiania, 1883, No. 5; Rep. 
Challenger, XII 1, 1885, p. 35, pi. iv.— O ktmanx, Bull. U. S. Fish Comm, 
for 1903, Vt. 3, 1905, p. 968. 

(huithoplKotsia JfOifptUnisis Wood-IMason, Ann. Nat. Hist, (b), VIII, 1891, p. 269. 

Spvc{jie c]iaracter>'<. — Aside from the e-i-oup eharacters (see a. in the 
key), tlie following ai'e to he eonsidered as of specitie value: 

(1) The subovat(\ not lam-eolate, shape of the antennal scale. 

(2) The pres(Mieeof two pairs of oblique keefs on the upper surface 
of the carapace. 

(3) The shape of the epimera of the second to fifth abdominal seg- 
ment, both lappets of which arc pointed and spiniform. 

(4) The bitid points of the epimera of the sixth abdominal segment, 
with the inner point much shorter than the outer (in old specimens 
only). 

J)e.scrJpt!on. — Cara])acc with dorsal, upper, and lower lateral keels. 
Dorsal keel interrupted in the middle part. Lower lateral keel ending 
in a spine at the postero-inferior angle of the carapace. On upper 
face of carapace, between median and upper lateral keels, there are 
two oblicpie kc‘cls on each side, converging posteriorly, the anterior 
pair rimning toward the anterior end of the posterior section of the 
dorsal keel, but not joining it; the posterior pair running almost par- 
allel to the first pair, their hind ends not joining the dorsal keel. Ros- 
trum of various hnigths, according to age, about as long as the rest of 
the carapace in vci'y young specimens. In older ones, the part in front 
of the supraocular s|)ines is about one-third of the length of the rest 
of the carapace. Supraocular spines very small, sometimes ol)solete. 
Antennal spines small, but well developed, the most constant spines 
in size. Branehiostegal spines quite large and well developed in young 
specimens, and longer than the antennal spines. In old specimens the}" 
are not only relativelv, but absolutelv smallei*. and become shorter 
than tlu‘, antennal spines. Postero-dorsal spine of various hmgths, 
according to age, but the variation is not very great: it is always well 
d(‘velop(‘d, luit shorter than the ])ostci*o-inferior spines. Spines of 
postei’o-inferior angh‘ greatly vaiwing in length with age; veiy long, 
almost half the length of the carapace (excluding the rostrum) in t^oung 
spe(‘iniens, and distinctly diverging and spreading out in a postero- 
lateral direction. In old specimens they are much shorter, even abso- 
lutely shorter, and are as short as about one-seventh of the carapace 
(without rostrum); they ai*c not divergent, but directed straight back- 
ward. Branehiostegal, postero dorsal, and postero-infeidor spines, 
when w(‘ll developed, with more or less distinct serrations, which 
become indistinct Avith age, and eA^en disappear entirel 3 X 
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Antennal scale small, siibovate. pointed; point not })rodiie<‘d. Outer 
mai\u’in serrate, serrations tliree to six (sometimes ditfercMit on rio-lit 
and left sides), the distal sen*ation at n certain distance from the tip of 
the scale, aiul the mai-^'in l)et\veen this s(‘rration ;ind the tip eitlnn* 
straight or slightly emarginate, thus giving a moi*e or less truncate, 
appearance to the scale. 

Abdomen sculptured l)y a distinct transverse groove near the pos- 
terior margin of each of the live anterior segnamts; there is a similar 
hilt fainter gi*oove near the anterioi* mai'gin. 11ie post(‘rioi* groo\ e 
is continued down to tlie epimeral lappets, and h(u*(‘ its ant(U'ior edge 
is marked on an elevatetl ridge. This sculpturi' is s(‘en clearly only in 
well-presei‘ved specimens, and sometimes thei’e are trai'cs of a sub- 
dorsal longitudinal k(ud on each side. Also a blunt median keel is 
sometimes indicated. The (‘pimera of the second to the iifth segment 
consist of two lappets, which are Ijoth ])roduced and acutely pointed, 
the posterior being somewhat longer than the anterioi'. The anterior 
lappet of the lirst segment is considerabl}^ shortm- than the spiniform 
postei’ior lappet, and is not pi’oduced into a spine, but bluntly pointed 
or even obtuse. The epimera of the sixth abdominal segment unite 
vcntrally to form a concave, cordiform plate, which, in old individ- 
uals, is produced beyond the posterior margin of the sixth segment. 
In ^miing indivi<luals the right and left lappets are short and simply 
pointed, and separated fi‘om one another by a shallow emargination. 
With increasing age th<‘v become much elongated, ai‘e separated by a 
narrow slit, and the tips become bifid, a second ])oint developing on 
the inner side, which is always much shoi’ter than the outer point. 
In old individuals the inner tips are in contact in the median line and 
may even overlap. 

uvtJi (uje , — I had an excellent opportunity to study this 
species, as over *10 individuals in good condition were availal)le, of 
very dilferent sizes and ages, ranging from 42 mm. to about 115 mm. 
The three tii'st-named speed tic characters ai’c alwa^es ])resent, but the 
fourth is observed only in older individuals. Th(‘ spiiu's of the (‘ara- 
pace are veiy valuable in tludi* development according to ag’c, and 
generally they are com[)arativel v longer in young speed mens and 
shorter in old ones. Sometimes, in the cases of the bi’amduostegal 
and postero-infeidor spines, even the absolute length in oldei’ speci- 
mens is inferior to that in youngeu’ cTnes. This seems to he a general 
rule in this g’enus, for it was discovered by the writer in another 
species of the genus, f/. hnuji^pinaA^ 

Another impoidant variation, due to age, is found in the venti’al 
epimei'al plate (see Plate I, tigs. 2a-^Af). The smallest individual (42 
nmi.. Station No, 3i)2T, lig. ^2a) has this plate very short; the two tips 
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are simplv pointed and widel}^ separated 1)V a sliallow and wide incision. 
\Vith advancing’ aoe tlie tips of tliis plate ai‘e more produced (speidmen 
of r)5 mm.. Station No. tig. 2/», and specimen of 08 mm., Station 

No. 21)29, tig. 2c), a slight angulation appears on tlK‘ innei* side of the 
tips, which are not so widely separated, the incision ))ecoming narrower 
and longer. Farther on the tips are gradually produced beyond the 
posterior margin of the segment (spexdmen of SI mm., Station No. 
2919, tig. 2t/,and spc'cimenof 91 mm.. Station No. 4389, tig. 2r), the inner 
angle develops into a distinct spine, which is shorter than the ti}), and 
the two tips approach each other closely, finally coming in contact at 
th(' level of the smaller inner point. The incision becomes long and 
nari-ow, slit-like. In the largest specimen at hand (115 mm., Station 
No. 3r)T0, tig. 2/*) the two tips approach so closely to each other that 
the inner point of the left side overlat)s that of the right. 

of (i, JxiHjalensis vdtit (r, cr//cr^/v^^^o^AVood-]\lason gives 
the following diti'erential characters for his O , lengalensis: 

(1) “Carai)ace covers the ^vhole of the first and part of the second aV)doniinal 
somite,” while in O'. c<ilcnrata tlie carapace does not cover the trunk entirely. 

(2) “The antennal, l)ranchiostegal, and postero-inferior spines a})pear quite smooth 
to the naked eye, being only obsoletely or microscopically serrated.” 

(;i) “Thesupraorl)ital s})ine is readily distinguishable by its shape from the rostral 
denticles.” 

(4) “The upper lateral keels are strongly roof-shaped.” 

(5) “The obli(|ue subdorsal keels are more pronounced.” 

((3) “Antennal scale more broadly emarginate at the apex.” 

(7) “Tlie pleural lap})ets of the last abdominal somite are terminated by two very 
une(|ual spines (of which the outer is longer and sharp, and the inner short and 
blunt), and are separated from one another posteriorly in the mid-ventral line by a 
long and narrow incision.” 

Length of Wood-Mnsoirs spexdmen (female with a rudimentary 
brood-pouch): 91 mm. 

Of these characters, the following may be remarked: 

(1) It depends entirely on the state of preservation how much of 
the trunk or tin' abdomen is eovered by the carapace. In my speci- 
mens, tliere are the following limits: The minimum, when onlv the 
trunk is covered, the maximum, when the whole of the first and the 
anterior part of tin' second abdominal segment is covered. The latter 
(*ase corresponds to Wood-Masoif s species, liiit, as it happens, this one 
is found in a small individual (55 mm. Station No. 2384), which is, in 
all other respects, and especialh^ in the ventral epimeral plate, a typ- 
ical ('idea r<it<o In many of my specimens, in which tlie state of pres- 
ervation permits, they lieing leather tlabby, I am able at will to change 
the degree of covering of the abdomen, by simply pulling out or 
pushing in the latter. 

(2) The serrations are to my eyes, which are normal-sighted, 
always invisible, and 1 have to use a lens to discover them. Some- 
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times, cbietiy in old individuals, they are actually wanting, 
presence or absence cannot constitute a specific character. 

(8) The supraorbital spine is sometimes distinctl}" visible, some- 
times entirely obsolete. If present, it is always marked In" its 
position. Even wdien developed, it is so small that its presence or 
absence cannot be of specific value. 

(4) What Wood-.Alasoii means by ‘‘roof-shaped''" upper lateral 
keels, I cannot imagine. 

(5) The oblique dorsal keels are also found in Sars's species; they 
are slight! v indicated in his tig. 2 (chietly the posterior pair, which 
is most important). In poorly preserved, flabb}" specimens, which 
have undergone much I'ougli handling, they are sometimes indistinct. 
They are present in all my individuals, and hence this character can 
not be accepted as constituting a ditlerence between Veiujalensh and 
cal carat a. 

(d) The degree of emargination or truncation of the antennal scale 
otfers variations, as is already indicated in Sars's tigures (Plate IV, figs. 
2, 4, 5). I have called attention to this fact in connection with the 
Hawaiian matei’iaP^, widen is further confirmed by the present material. 
A real emarginatioji (/. a concave marginal line) is comparatively 
rai’e; generally there is a truncation, with the marginal line between 
tip and first tooth straight. 

(7) Tlie description of the epimeral plate given by Wood-Mason 
corresponds exactly to what we see in my tigs, ^la to 2/’ with the 
exception that the inner tip of each epimei’al lappet is sharp, not 
blunt. In younger specimens, however, it is blunt (see my tigs, ^ih 
and 2c). Thus this character agrees well with the assumption that 
G. hengalj nsts is an older and larger G. calvarata. 

Thus of the seven chai’acters given by Wood-Mason for G. hengalen’ 
6v’.s', six are not actual ditleivnces, and one, the fourth, is unintelligible. 
The onlv real difference from Sars’s desci'iption and ligure is found in 
the e})imeral plate of the sixth abdominal segment: but this organ, as 
shown, changes its form with age, and G, J}e)ajaJ(nsfs is a rather large 
individual (hi mm.). Specimens from my material of the same size 
present an epimeral plate (see tig. 2c) closely corresponding to \\ ood- 
Alason's description. 

Sars had two specimens of this species; the large one was hs mm., 
and to it belong the figures of the whole animal (slightly mdarged, 
Plate IV, tigs. 1, 2). The carapace of the smaller one (r>8 mm.) is 
fig'ured in his fig*. 8. Sars doe.s not say from wliich individual tlu' 
other tigui’es are taken, but it seems from the hitter. I hen his tigure 
of the epiimu’al plate (tig. (>) belongs to this smaller individual. Ihe 
same plate of an individual of the same size (08 mm.) is figured in my 

« Bull. U. S. Fish Comm, for 1903, 1905, p. 989. 
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'1<\ aiul sliow’s a rather more advaneed stas>e. although it comes 
very close to Stirs's iigiiri^, and dillers considei'tibly tVom the epimeral 
})late of largm* s|)(‘cim(ms. Sars's ligure is al)out intermeditite between 
my tigures iV/ and representing specimens of 55 and i\S nmi., 
resp(‘etively. 

aSV,/' f/i (r. (uthut ratit. - It is rathei' hai*d to distinguish male and 
female in this genus unless full-grown individutils tire at hand. Old 
females tin' n'tidily n'CogniziMl liy the i)res(mei‘ of mtirsupial lamelhe 
at tlu‘ bases of the thoraeii* legs. Tlu\se Itimellte ''are alisent in the 
male, but the mtile has, at the coxa of the last paii* of legs, posteriorly 
and on each side, ti small tuliereuliform prominence, representing the 
outer sexutd a[)j)endag('."'^^ 

In young and not quite adult females, however, the marsupial 
Itimellte tire eomptiralively small. In till tlie fi'inales of the present 
sp(‘cies. evim the Itirgest, the Itimellte wi'i e not fully developed, lieing 
short tind ntii'row, not folding over ou(‘ anotlu'r in tlu‘ meditin line, so 
thtit ti '•marsupial poueir’ is not formed. In younger individutils 
tliese Itimellte an' very small, hai’dly distinguishable. The smallest in 
which 1 found traces of them was ()4 mm. long (Station ^[o. 2980). 
In all smalh'r spi'cimens there was no trace of them, and 1 was unable 
to make out whetlu'r they wei'e young males or young femtiles, as the 
male tubercle is genertilly not visible; in ou(‘ individual only (55 mm., 
Station No. 2ikS0) I tliought 1 could see this tulierele. Upward of the 
siz(‘ of about 05 mm. it is possible to tell the lutili's from the females, 
and it is I'cmtirktilih' that in the mati'rial examined fc'iuales were 
more abundant, there being only 9 males, as against 28 females. It 
is remarkable, fiirtln'i, that the largest male was only 70 mm. long, 
and that all sjK'eimens above this size were females (IT of them). 
Sar.s's largest s[)eeim('ii of 98 mm. is said to be a mah', while Wood- 
^lason’s sjieeiiin'n (91 mm.) was a female. 

The fact that (‘ven tlu' largest females did not have the marsupial 
pouch eomjiletely di'veloped indicates that they were not fully mature 
sexually. This makes it jirobabh' that tlu'v would have to develop 
further befori' being able to propagati', and suggests the possibility 
that they may attain tlu' size of (t, nujt ns, in which case they might 
assume the (‘haracdi'rs of the latter, thus making (t. JiK/t nH the fiilb 
grown female of this spi'cies. 

Most of the s[)eeimens were from the P^asti'rn Paeitic (California 
r(‘gion), only oik‘ young one (55 mm.. Station No. 28S4) being from the 
(lulf of Mexico. This is distinguished by a very long rostrum and 
very long postero-infenor spiiu's. The rostrum, in front of the supra- 
ocular spines, IS slightly longer than the rest 'of the carapace (exclud- 
ing the postero-dorsal spine), and v as evi'ii longer than that, since the 
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tip damao’od. The postoro-intVrior spines ar(‘ as lono’ as tla^ distanr(‘ 
from their base to the posterior base of the branch iost(‘o-al lobe (i (‘- 
sembling closely Sai's's tig. 3 on Plate lA'). (A spiudmen from Station 
No. 2980, also 55 mm. long, has the rostrum slightly shorter than th(‘ 
carapace, and the postero-inferior spines are oidy half as long as in 
the specimen from the Alexican Gulf.) For the rest, this specimen 
shows no ditferenees; especially the epimeral [)late agrees ('xactly with 
the specimen froii] Station No. 29 SO, shown in my tig. 25. The (*ara- 
pacc covers the anterior ])art of the second abdominal s(‘gnient , i i^p- 
resenting the maximum among niy mat(‘riid, but this is prol)al)ly diu' 
to the iiiethod of ])reservation. It has the appearance of having been 
put into strong alcohol at tii’st, and conse(pientl 3 ^ is much contrncted. 
In slightly younger specimens from California the rostrum is rela- 
tivel}^ of the same hmgth, and the postero-inferior spines nt least 
approach the condition found in the Gulf specimen. 



rcpreSf iifed ui the I , aV, foiml ^[usrunt . 

FUOM U. S. liUUEAC OF FISIIEKIES STEAMElt AJhdtross STATIONS. 



23<S4. -1 young. Gulf of Alcxico; 940 fathoms. 

2839. — I male, 1 female. Santa Barbara Islands, California; 414. 
fathoms. 

2919.^ — 1 female. Oil southern California; 984 fathoms. 

2923. — 1 female. Off southern California; 822 fathoms. 

2929. — 1 male. Off* southern California; 323 fathoms. 

2936. — 1 male, 3 females. Off* southeni California; 359 fathoms. 

2980. — 2 males, 1 female. Off’ southern California; (»03 fathoms. 

2986. — 1 young. Off Lower California; 684 fathoms. 

3127. — 2 females. Off* central California; 62 fathoms. 

3348. — 1 young. Oft* northern California; 455 fathoms. 

3627. — 1 3 ^oung. West of Cortez and Tanner Hanks; 776 fathoms. 
3670. — 1 female. Alonterey Hay; 581 fathoms. 

4333. — 2 females. Off’ San Diego; 301 to 487 fathoms. 

4334. — 1 male, 1 female. Off San Diego; 514 to 541 fathoms. 

4335. — 1 male. Off San Diego; 500 to 530 fathoms. 

4336. — 1 male, 1 female. Off* San Diego: 518 to 5<;5 fathoms. 

4337. — 2 males, 1 female. Off* San Diego; 617 to 680 fathoms. 

4339. — 1 female. Off* San Diego; 241 to 369 fathoms. 

4351. — 1 male ( () young, 1 female. Off* San Diego; 423 to 488 fathoms 

4353. — 1 female. Off* San Diego; 628 to 640 fathoms. 

4354. -2 3 "oung. Off San Diego; 646 to 650 fathoms. 

4379. — 1 female. Off* San Diego; 257 to 408 fathoms. 

4380. — 1 female. Off San Diego; 530 to 6>18 fathoms. 

4381. — 1 female. Off San Diego; 618 to 667 fathoms. 

4382. - — 1 female, 1 young. Off San Diego; 642 to 6>66> fathoms. 
4389.— 1 male, 3 females. Off San Diego; 608 to 671 fathoms. 
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4;VJ0. 1 lVnml(\ Oil' Santa Catjilina Inlands, 1,350 to 2, 1S2 fathoms. 

452S. 1 nial(\ Montei‘ey Hay; 545 to 8o0 fathoms. 

Previtnis rrrord^i . — Arafura Sea, SOO fathoms (Sai’s); vicinity of 
Talaiir Island, S. of ^Mindanao, Pliili|)i)ines, 500 fatlioms (Sars); 
Hawaiian Islands: Kaiwi Chaimel, and vicinity of Kauai Island, 
442-SSl fathoms (Oi-tmami); I>ay of Helical, 1748 fathoms (Wood- 
]\lason). 



5. GNATHOPHAUSIA GIGAS Willemoes-Suhm. 



Plate II, tigs. l/>, \<t. 

(htathophfusin ,7/V/c.s’ AVillemoes-Suhm, Trans. Unn. 80c. London, Zool. (2), 1, 
1875, p. 28, pi. IX, tigs. lt», 17; pi. x, tigs. 2, 8. — (1. (). 8ars, Forli. Selsk. 
Christiania, 1888, no. 4; Rep. Challenger, XIII, 1885, p. 38, pi. iii. — O kt- 
MAXN, Ball. U. 8. Fish Comm, for 1903, Pt. 3, 1905, p. 968. 

This species is closely allied to G. calaamtn^ hut differs in certain 
constant characters. On account of the oeiieral resemblance of both 
species, it is hardl}^ necessary to give a eomj)lete descri}jtion of G. gi(jni<^ 
and it will suffice to mention the differential characters. 

1. The arrangement of the keels of the carapace is essentially the 
same in both sjiecies, with the exception that the posterior oblicpie 
keels of the upper face are entirel}^ wanting in G. (ji<ja^. The 
anterior obli(pic keels are present, occupying the same position as in 
G. calcumtu, 

2. The spines of the carapace, in young specimens, are about the 
same as in G. caleamta^ but the supraocular spine is more distinct, 
and as large as, or even larger than, the antennal spine. In older 
individuals all the spines are shorter than in (G calcarata^ with the 
exception of the supraocular, which is always di.stinct. Antennal 
spii\e small, brauchiostegal generally slightly larger than the latter, 
po.stcro-dorsal vcjy short. The largest arc the postero-inferioi* spines, 
whicli approa(4i closcl}" those of G. calcarata^ although the}^ are 
shorter in the average. 

3. Antennal scale of G. gJgasoi slightly different shape; it is rather 
lanceolat(‘, and not ovate, and the terminal point is longer and more 
tapering. The outer margin has four or five s])i inform serrations, 
the anterior sharp and strong, the posterior small and sometimes obso- 
lete; these serrations, generally, arc stronger than in G. calcarata. 

4. The cpimera of the live anterior abdominal segments ai*(‘ differ- 
ent in both species. While in G. calcarata both lappets of the second 
to fifth are strongl}^ developed and are both spiniform, in G. g!ga.^ 
only the [losterior lappet is produced and spiniform in all live seg- 
ments, and the anterior is small and rounded (sec Sars’s lig. 1 on 
Plate III). 

5. The ventral epimeral plate of the sixth abdominal segment diff'ers 
in both species in the larger individuals. In 3 ’oung specimens of G, 
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r//V/f/N (.s(‘(‘ Plate II, lig. taken fi-oin a small individual, nO mm. lon^^, 
Station No. 33i!i)), it Is rather inditierent in shape, the two tips heino- 
widel}^ separated a very shallow incision; the two halms am not 
completely united in the median line. In larger individuals (see nn^ tig. 
\l) on Plate II, taken from an immatiii-e female al)out 90 mm. long, Sta> 
tion No. 2741) the tips are produced almost to the posterior margin of 
the segment, are more elosel}' approached, and separated narrower 
and longer incision. This incision, however, is wider than in speci- 
mens of corresponding size of G. calcarata^ and the tips on both sides 
arc simple, not bitid as in G. cidcacata. However, Sars in his tig. .5 on 
Plate III draws an accessory terminal spine on the outer side of the left 
tip, while the right tip is entire. In our specimens I have never seen 
a condition like this. Our largest individual (Station No. 2860, 119 
mm.) has the epimeral plate similar to that shown in our tig. llj on 
Plate II, ])ut it is slightly shorter and the outer margin is more evenl}^ 
rounded, not angular, as in the latter. 

The characters given under 1, 3, and 4 are most important, and 
according to mv experience always hold good. Characters 2 and 5 
are not so reliable, although they may prove to be of some help. With 
regard to the relative length of the rostrum and the spines of the 
carapace, again the fact will have to be stated that they all an' com- 
paratively longer in 3 "oung specimens, as I have already pointed out. 
The epimeral plate of the sixth abdominal segment, although different 
from that of G. calcarata.^ is not very reliable on account of the 
marked changes in shape taking place during development. 

Our largest specimen (Station No. 2860) is 119 mm. long; and is a 
female with the marsupial pouch fulH developed. Sars's specimen 
was a male, 142 mm. long. Our second largest individual (Station No. 
2741) is an immature female about 90 mm. long, with small, but dis- 
tinct marsupial lamelhe, which do not form a ' other 

specimens that have come under my observation are much smaller; 
the one from Hawaii is 50 mm., another from Sitka Sound, Alaska, (to 
be ‘described elsewhere) is 55 mm. long*, and the present young one 
from Station No. 3329 is 56 mm. long. They have no traces of marsupial 
lamelhe, and have been regarded hy me as males. But I am notcpiite 
sure as to this point. They mav be 3 "oung females. The two speci- 
mens from Station No. 3340 consist of two badly damaged carapaces 
.with remnants of the trunk, while in both the abdomen is entirely 
missing. However, the}* undoubtedly belong* to this species, since 
characters 1 and 3 are clearl}* observable. 
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Local ft tn the I , S, A^<(tf(a/((l J/a^^ct/fjf. 

FHOM r. S. HI KKAU OF FISllEUlFS 8TEA31FU Alhatcoss STATIONS. 

t^T4l. — 1 l‘(‘iiuilo ildult. Between Cape Charles and Lono- Island; 852 

fathoms. 

2S()0. 1 female. Between Sitka and Colninhia River; 87d fathoms. 

8829. 1 yomi^^ l^erino’ Sea; 8JI9 fathoms. 

8840. 2 specimens (daniao-od). Between Uiialaska and Kadiak; G95 

fathoms. 

/Wcfous n cords , — ^West of Azores. 2,200 fathoms (Sars); Hawaiian 
Islands, \ ieinitv of Kauai Island; S50-T()7 fathoms (Ortmann). 

Another locality is otf Sitka Sound, Alaska, 1)22 fathoms. 

6. GNATHOPHAUSIA DREPANEPHORA Holt and Tattersall. 

Onathophausia dn^panephora Holt and Tattersall, Hep. Fisheries Ireland, Ft. 

2, A})i)end. No. 4, 1905, p. 113, jd. xvin; Ann. Nat. Hist. (7), XVI, 1905, 

1>. 9, }d. 11. 

I have not s(^en this speedes, ))iit I strongly suspect that it is onl}" the 
young stage of (L . (jujas. 

Holt and Tattersall create for it a separate section of the genus, 
uniting characters of the two main divisions; it agrees in every respect 
with our first division {(t of the key), with the exee])tion that the 
epimera of the sixth abdominal segment are said to be not united 
vent rally. 

Disregarding the latter character, (L drepanephora agrees in every 
])articular with (L ghjas^ making allowance for the much less advanced 
age of the former (onl}^ 89 mm.); thus the spines of the carapace, 
chiefly the ])ostero-dorsal and the postero-laterals arc much more 
developed relatively. Further, in (L drcjunuplfora, the epiiiHU*a of 
the live anterior abdciininal segments are described and ligured as pos- 
sessing only a posterior laj)j)et, which is produced and spiniform -while 
the anterior lappet is absent. This also may be due to age. 

As regards the epimera of the sixth abdominal segment. Holt and 
Tattersall describe' them as not united ventrally. We have seen above, 
undi'i' U, (jfijas^ that in young individuals (5(> mm. long) these parts 
are' ne)t comph'tely united in the median line, and thus it a})pears ])os- 
sible that C. d rvjfancphora represents only a stage that is younger yet 
than the youngest known specimen e>f G , (jf(jas, 

Lae'k e)f material of the young of G , (jigas prevents the settlement 
e>f t his ejuestion finally, l)ut I am ine'lined to re'gard G. drepanephora 
as the young stage of G. glga>^, 

G . d repa ifrfdfora fe)und e)lf the western coast of Ireland, 

latitiuhi .)2 27' OG" north; longitude 15 40' west, in 1,770 fathoms. 
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7. GNATHOPH AUSI A GRACILIS Willemoes-Suhm. 

Gnathophansia (/racUii^ Willemoes-Si’ilm, Trans. Linn. Soc. l.oii<lon (l*) I, lS7o, 
p. 38, pi. TX, liiT. 1. — Ct. O. Sars, Forli. Se^lsk. (’hristiania, 1SS:’>, no. 11; Kej). 
Challenger, XIII, 1885, j). 48, pi. vii, hgs. G-IO. 

Gnatho})h(inZKi (fraciJis \m\ hreri.sj/Niix Wood-^Iason an<l AncoCK, Ann. Xat. Hist. 
(6), Yir, 1891, p. 188. 

Gnathophnnsui Itrcvhpum Wood-Masox and ALcoeK, Ann. Xat. Hist. (G), Vll, 
1891, p. 2G9. — Faxon, iMein. Hus. Comp. Zool., XVIII, 1895, ]>. 31G, j»l. .j. 

(hmthopluuimi Aeututa Faxon, lUill. Mus. Comj>. Zool., XXIV, 189.'), p. 217.'' 

Carapace with keels and spines of the typ(' of the lirst o-roup. but 
upper lateral keel entirely absent. Lower lateral k('el terininatiipirr in 
a spine at the posH'ro-inferior anode of the canipaee. There is another 
smaller spine just below this one, which is directed outward and some- 
times olisolete. Median keel intm-rupted, its post(udor })art with spini- 
form serrations. Postero-dorsal spine short. From the anterior end 
of the posterior part of the dorsal k('el a })air of oblicpie keels rims 
forward and downward. Anterior part of dorsal keel triano-ularly 
elevated upon tlie o-astrie region, forming a prominent dentate crest, 
which extends forward to the rostrum. Supraocular spines small; 
antennal spines huger; branchiostegal spines very large. 

Antennal scale of the t\"pe of the second group, large, of usual 
shape, formed by a lanceolate-ovate lamella, the outiu* margin of 
which has a strong spine, which is seri’ated at tlie outer edge and pro- 
jects slight!}^ l)cyond the terminal lobe of the lamellar part. 

Abdomen of the general type of the second group, but peculiar on 
account of the great development of dorsal spines. The tirst and sec- 
ond segments have each 2 large, triangular spines in the median line, 
the posterior of them at tlie posterioi' margin of the segnnmt; the 
anterior spine of the tirst segment is generally smaller than the pos- 
terior. The following 8 segments (third to tifth) hav(‘ each a [losteid- 
orly projecting s})ine on the posterior dorsal end. The two lappets 
of the epimera of the lirst to the tifth segments are sliort and pointed, 
the posterior slightly longer than the anterior. 

p]pimera of the sixth abdominal segment of the type of the second 
group, not united ventrally to form a ventral plate. There are 2 tri- 
angular, pointed epimeral lappets on each side of tlu^ anterior part of 
the sixth segment. 

1 do not entertain the slightest doulit that G. hn M ood- 

Mason and Alcock, is identical with G, (ji'acJUs Suhm. FaxoiF' admits 
the following dilferences of (J, hrevhsjnnis from G. (jrnviJix: 

1. Prominent, dentate gastric crest. 

«The Gnathophauski %ure<l on the eolorecl jGate opposite j). 500 in Chun, Aiis den 
Tiefen des Weltmeeres, 1900, resembles this species, except for the spine just back of 
the cervical groove. 

'Mem. ]\lus. Cnmj). Zool., XVI II, 1895, p. 218. 



40 



rnocEEDJxas of the xatioxal museum. 



VOL. XXXI. 



Small size (oi* rven abt^cnco'^ of the lower sjhne of the postero- 
inferioi’ an^le of the carapace. 

8. (ii’eat ])rea(Ith of the antennal scale. 

4. Pleura of first 4 alxlominal segments expanded postei*iorly. 

5. A transverse fold separating the 2 dorsal spines of the second 
al)dominal segment. 

1 have to make the following remarks as to these points: 

1. Acc'ording to Willemoes-Suhm, the gastric region of (r. (jme'dh 
has 2 small teeth in the median line; according to Sars, who examined 
the same individual, it is unarmed. This difference is apparently" due 
to th(‘ poor state of preservation of the Challeiiger specimen, and, as 
Sars's lignre is pi*ohal)ly inaccurate in this respect, we can not depend 
on this character. 

2. The lower spine of the postero-inferior angle of the carapace is 
certaiidy subject to variation. Faxon says that it is sometimes nearly 
or quite obsolete; my^ specimen, which agrees in most res})ects with 
G. hrevisj>inix, has it well developed, although smaller than the upper 
spine and not ([uite so large as in Sars's figure. Consequentlv this 
character is not reliable. 

In the width of the antennal scale I fail to observe any difference 
between Sars’s (Plate VII, fig. 8) and Faxon’s (Plate d, fig. Ic) figures. 
In the latter, it may- be slightly- wider in the l)asal part, l)ut this does 
not constitute a specific difference. 

As to 4 and 5 we can not compare G, hnrisiphiiH with f/. graciUs^ 
as Sars does not mention these characters. Ilis figures, indeed, do not 
show the features given for (d hreidspiuJs^ but it must be borne in 
mind that this mav be due to the poor condition of the Challenger 
specimen. i\lv si)ecimen agrees with G, hrerhpl n d in these respects. 

The very- peculiar association of chai’acters found in both of these 
species (which are supposed to be distinct) on account of which it is 
necessary to place them by" themselves within the genus, renders it 
probalde, from the start, that they" are identical. The above consider- 
ations remove any" proliable necessity- for their separation, and hence I 
have no hesitation in uniting them in one species. 

1 he size of Sars’s specimen is 41 mm. ; of V ood-Mason and Alcock's 
82 and 92 mm.; Faxon gives 00 mm. My specimen is about GO mm. 
long, and seems to l)e a male, since no ti’aces of marsupial lamella} 
are pres(mt. This species seems to attain a larger size, since the 
largest specimen known (92 mm.) was. an '‘immature female with the 
last pair of incubatory lamelhe only 3 mm. long'’ (Wood-Mason). 

Lorahtg. L . S. Bureau of Fisheries steamer Alhatro}<i< station 
3128 1 male. Ofl Centi'al California; 027 fathoms. 

PreetnuH rcco/v/.v.— Atlantic, between Afri(*a and Brazil, latitude 
1 22' north, longitude 20^ 30' west, 1,.500 fathoms (Sars): Bay of 
B(‘ugal, 920^090 fathoms and 1,748 fathoms (Wood-Mason ^ind 
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Al(‘ock); otl‘ Paimiim. and 1,471 fathoms (Faxon); off (hilapaoos 

Islands, 551, l,I8h, and 1,8:22 fathoms (Faxon). 

If the specimen figured by Chun'^ is this species, we liave to add: 
Gulf of Guinea, 4,000 meters. 

8. GNATHOPHAUSIA LONGISPINA G. O. Sars. 

(inuthophausia hm<jhpma (4. O. Saks, Forh. Selsk. Christiania, 1SS8 no. 10; Hop. 

Challenger, XIIT, 18S5, p. 4(>, pi. vii, tigs. 1-5; j)l. vin. — Oktmann, Hull. 

U. S. Fish Comm, for 1905, 14. 5, 1905, p. 909. 

This species is not represented in the present material, but 1 had 
quite a number of specimens when I worked on the Hawaiian matcu ial, 
and thus I am able to give a good account of it. 

Carapace with keels of the type of the second group: An upper lat(‘ral 
keel is present; the lowei* lateral keel curves up ladund, and runs 
toward the postero-dorsal spine. The dorsal keel is (‘ontinuous, and 
projects as a long t)Ostero-dorsal spine. Rostrum long. Supraocular 
spines well developed; antennal spine obsolete (very .small or even 
absent); branchiostegal spine well marked and triangular. No postero- 
inferior spines, but posterior angles of carapace rounded otf. (\\T‘th 
the exception of the branchiostegal s})ine, the spines of the carapace 
arc of the type of the second group.) 

Antennal scale of the tvi)e of the second group, and remarkably long; 
the marginal spine is greatl v produced, i)rojecting considerably beyond 
the terminal lol)e of the lamellar part, and serrated at both the inner 
and outer margins. 

Abdomen of the type of the second group, with a small posteriorly 
projecting dorsal spine at the hind margin of each of the five anterior 
segments. Epimera of the five anterior segments with the two lappets 
acute, the anterior short and small, the posterioi* longer and spiniform: 
in the male, the posterior lappet of the second segment is greatly 
elongated, with a long spiniform tip; in the female, it does not difi'er 
es.sentiallv from those of the other segments. 

Epimera of sixth al)dominal segment of the tv})e of the .second groiq), 
but thei*e are Uvo triangular, acute lappets on eacdi side, as in (jraelhx. 

T4ie chief specific characters are: The presence of a bi’anchiostegal 
spine, the shape of the antennal scale, and the character of the 
abdominal .segments. The remarkal>le posterior la))pet of the second 
abdominal segment is found oidy in the male sex, and thus males and 
females may be easily distinguished. 

As 1 have demonstrated with the help of Hawaiian material, the 
rostrum, the dorsal and branchiostegal spines, and tlu' marginal s(U*ra- 
tions of the antennal scale change with age, ])cing more strongly 
developed in young individuals. 



«Aiis den des \Veltnu*cre.^, 1900, [>. 500. 



42 



PROCKEOIXas OF rilK XATIOXAL MFFEVM. 



VOL. XXXI. 



Size. Sni's Imd 5 spivimons, tlu‘ l;ir<j;v.st boiiiu;- u iiuilo, 511 niiu. 
lono-. Mv inatcriiil Fi’oiu th(‘ JIawuiiiui Islands (‘onsistod of 40 six'ci- 
mens, the lar^vst of which was a femal(\ 6:^ nun. Jong, with the 
marsn]>ial poiudi fully d('veloped. Since there w^ere other females, in 
whi(‘li at al)out the size of 50 mm. the marsupial laiindhe wei^e w(41 
formed, it is jiroliahle that this species does not attain the gigantic 
dimensions seen in others. 

/)l.^frihuf!n}i. OlF Samhoangan. Philii>pines, 250 fathoms (Sars). 
Not rai’(‘at the Hawaiian Islands (found at 15 stations), near the islands 
of Oahu, Moloktii, and in Kaiwi Channel, 222-40S fathoms (Ortmann). 

g. GNATHOPHAUSIA ZOEA Willemoes-Suhm. 

Plate 11, fig. 2e, 2/>. 

Gi ) atho }) ha\(mi zora Willemoes-Sciim, Nature, VIII, 1875, p. 401, ti^. 6; Trans. 
Linn. Sue. London (2), I, LS7o, p. .52, pi. xix, tigs. 2-15; pi. x, fig. 4. — A. 
^Iilne-Ldwakds, Pee. tig. Crust, nonv., I, 188.3. — G. < ). Bars, Pep. Cliall., 
NIIl, 1885, p, 44, pi. VI, tigs. O-IO. — Faxon, Mem. Mus. Conij). Zool, XVIII, 
1805, ]>. 215. — Caclleky, Ann. Univ. Lyon, fasc. 2, 1890, p. 308. — Alcock and 
Anderson, Ann. Nat, Hist. (7), III, 1899, ji. 3. — Holt and Tattersall, Pep. 
Fisheries Ireland, II, Apj). 4, 1905, j). 141. — Hansen, Bull. Mus. Monaco, 
XXX, 1905, p. 5. 

Gnathophansia tnJIenioesl G. O. Bars, Forh. Belsk. Christiania, 1883, no. 0; Pep. 
Challenger, XI II, 1885, p. 38, pi. v, figs. 1-0. — Faxon, ^leni. ]\Ius. Comp. 
Zool., XVI II, 1895, p. 215, pi. k, tig. 1.— Ortmann, Bull. U. B. Fish. Comm, 
for 1903, Pt. 3, 1905, p. 909. 

10. GNATHOPHAUSIA ZOEA SARSI (Wood-Mason). 

GnathophauHia snrsi Wood-JMason, Ann. Nat. Hist. (0), VII, 1891, p. 187 . — Ort- 
.MANN, Bull. U. B. Fish. Comm, for 1903, Pt. 3, 1905, ]>. 9<39. 

The following are tin* characters of the species: 

C^araptice with keels and spines of the type of the second group: 
upper lateral kc'cl present; lowcu* lateral keel curved up l)ehind: dorsal 
kcad c'ontinnous. Rostrum, according to age, longer or shorter. Dorsal 
s])ine long in the young; shorter in the old. Supraocular and anten- 
nal spines wcdl developed; hranchiostegal s])ine absent, and Itranchio- 
stegal lobe rounded. No postero-inferior spines, but postero-inferioi’ 
tingle of ctirapace rounded off or (in the variety) rectangular, foianing 
a ntiiTow lamimir expansion behind the marginal rim, which also 
curves u])wai‘d. The carapace is not suddenly constricted in the 
tinterioi’ ])art. 

AntemmI sctile of the type of the second group: large, spine of ontei* 
mai’gin projecting slightly beyond the terminal lobe of lamellar part 
in the young, slightly shorter than the lattcu- in the old. Outoj* mtir- 
gin of s[)ine slightly serrated in the young, smooth in the old. 

A})doni(‘n of thc‘ type of the secaind gi’oup: the five anterior sem-- 
nicnts dorsally indistinctly keelcni, and ])rodnced into small spines at 
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the posterior iiuu'^in. E})imera of the five anterior .seo-monts, witli 
the anterior lappet small, the posterior pro(lu(‘ed and aeiitely pointed. 
There is, on each segment, an indistinct siil)dorsal keel on each side. 

Epimera of sixth abdominal segment of the type of the second group, 
formed by only one triangular, acute lappet on each side of the ante- 
rior section of the segment, and not forming a ventral plate. 

The only ditference of the variety m/'si from the typical form is 
found in the shape of the lamellar ex])ansion of the postero-inferior 
angle of the carapace: in the typical form, this expansion is rounded 
off, while in the variety it is rectangular. It is possible that the latter 
character is only restricted to the young, and that it generally disap- 
pears with advancing age, but then it would disappear at different 
stages in different individuals, in the average, when they are about 
half grown (sec below). 

Tlii^ ulentity (>f G . zo?(i and G . irUleinoesL have devoted much 
time to the study of the differential characters of these two species, 
as determined by Sars (18S5), nnd have the following to say with ref- 
erence to them: 

In Sars's synopsis of the s])ecies (p. "29)^ the length of the postero- 
dorsal spine is paramount: it is ^\greatly ])roduced'‘’ in G. zo?a^ and 
''comparatively short'’ in (G irilleino<'G( . 

The differences l)etween the species, taken from Sars's diagnosis and 
description (pp. 38 and 44) are the following: 

1. The length of the postero-dorsal spine just mentioned: in (Gzoea 
this spine reaches soinetimes beyond the fourth abdominal segment, 
while in (G u.'UJemoeGi it is only slightly longer than the tii'st abdomi- 
nal segment. 

2. The post(M-ior margin of the ciU’apace, and the margins of the 
postero-dorsal spine are ‘‘coarsely dentieidate" in (G zoia^ and 
‘'decidedly glal>rous'' in (G trUlfUiocGf , 

3. The rostrum is very elongate (even exceeding the cai’apace with- 
out posterior spine), and strongly denticulate in G. zohc it is shoi'ter 
than the carapace, and provided with small, (‘omparatively few, den- 
ticles in G. vdUei]H)csi. 

4. The spine of the antennal scale projecds somewhat beyond the 
terminal lobe of the lamellar part, and is slightly denticulate at the 
outer edge, in 6’. zoea; it is a little shorter than the terminal lobe, and 
not denticulate, in G, vjillemoed. 

Discussing these foui’ points in detail: 

1. Sars seems to lay much stress upon this character. I have shown, 
however, in several of the foregoing species, that the relative length 
of the spines of the carapace changes with age, being generally longer 
in young individuals. As regards the present case, G. zora is founded 
upon sp(M‘imens much younger than those of (G friUemot^sL ]NIore- 
over, I have extracted embryos from the marsupial pouch of a large 
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spociinoii (from Station No. a))oiit lOo mm. lono-), which midou])t- 

odlv lHdoii<»'s to (f. fr/l/cJjtorsi accoi’dino’ to Sars's conception, and these 
voung ones (Plat(‘ II, tig. '2(/) have the postei’o-dorsal spine well devel- 
oped, and comparatively much longer than any specimens ever 
described, extending to a])ont the middle of the telson. Thus the 
length of the postcn’o-dorsal spine depends without ([uestion on the 
age of th(‘ individual. 

2. The denticulations or serrations of the posterior margin of the 
carapace, the postei'o-dorsal spine, the spines of anterior margin of 
carapace, and of tln^ rostrum are generally in this genus more distinct 
in younger individuals than in older ones. I have called attention to 
this aTove (under G. calcarata). In the present case the large indi- 
vidual from Station No. 2723, whiidi is sui’cly G, if^^llevtoes* ^ has the 
margin of the carapace not ‘‘decidedl}^ glal)rous,'' as Sars states, hut 
there are a number of tine denticulations, less distinct than in young 
individuals, but easily seen. Faxon (189.5) sa\\s that in (r» irillemocsi 
there are denticulations along the margin of the dorsal spine. Thus 
this character docs not hold. 

3. That the relative length of the rostrum, like that of the spines of 
the carapace, changes with age is now well established. In the young 
specimens extracted from the pouch of the mother, the rostrum is 
decidedly longer than the carapace (Flate 11, tig. 2a). If the rostrum 
becomes shortei’ with age it is not astonishing that the denticulations 
become less pronounced, and this is entirely in keeping with what 1 
have shown in the second character. Thus the length of the rostrum 
does not possess any systematic value. 

4. The fourth character needs special attention, but I think I am 
able to prove that it also is influenced b}^ age. In young specimens 
the spine of the outer margin of the antennal scale is longer than the 
terminal lobe, and it is slight!}^ serrated on the outer edge. With 
increasing age it becomes slightly shorter than the terminal lobe, and 
th(5 >errations disappear. The following ma}" be said in support of 
this view: 

<f. The specimens representing the original G. zol'a are small or of 
medium size (not longer than 70 mm.), while the specimens upon which 
G. n'iUentocRl was founded are veiy large, one measuring 130 mm., 
and the other being '‘somewhat smaller;" that is to say, they were 
about double the size of G. zoea. 

h. A large specimen (Station No. 2723) is about 405 mm. long, and 
has the antennal scale of G. wUleinoeG ; another (Station No. 4306) 
is 88 mm. long, and has the antennal scale intermediate between G. 
zohf and vGHonoesi ; the spine is about as long as the lamellar portion 
on the left side and veiy slightl}^ longer than the latter on the right 
side, and it has on the outer margin very indistinct indications of ser- 
rations, visible onl^’ under the microscope. 77/c latter is 
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(dsi> intermediate with regard to the characters U 2^ and 2, Yoiiiio’cr 
individuals ainoiio* tlio inat(M-ial examined by the writer posse.s.s invari- 
ably the antennal seale of G. zoPa, but it must be added that the ser- 
rations of the outer margin are very tine. I can not see them with 
the naked eye, and an ordinary magnifying lens scarcely shows traces 
of them, but stronger instruments reveal tlumi distinctly as sharp points 
for (pdtc a distance along the margin of the spine. 

c. Young specimens extracted from the marsupium of a typical 
G. willemoesi have an antennal scale, which, in shape, is that of 
G, 2 oea^ the marginal spine being longer than th(‘ lamellar portion. 
However, I could not ascertain the presence of serrations on the 
margin. Under the microscope, there is a kind of undulation of the 
margin, but no sharp, spinifoian teeth. Tkit this is not astonishing, 
since it is in keeping with the fact, that the serrations or clentieu- 
lations of rostrum and postero-dorsal spine are not present in tliese 
embryonic individuals, while they are well developed in }"Oung specimens 
after the}’ have left the marsupium. 

d. Similar changes in the length of the spine of the antennal scale, 
due to age, have been found in another species, G, longisgyina. 

Thus, I think; the assumption well supported, that the characters 
given for G . zewa are only such as are due to the immaturity of the 
specimens, and that those assigned to G, aHllemoesi belong to the older 
stages of the same species. The name of G. zoPa lias the priority 
over G , 'irdJemoesi, 

G. mrsi. — For G. sarsi^ the following di tic rences from G. adlJtonoesi 
arc given by Wood-Mason'b 

1. The dorsal spine reaches to the posterior end of the third abdom- 
inal segment. 

2. ^'Extreme edge (of carapace) expanded at the postero-inferior 
angle into a conspicuous rectangular lamina, into which neither its 
lower lateral keel nor its raised rim enters.'' 

3. Upper half of the posterior margin of the carapac*e on each side 
and the lateral edges of the dorsal spine are minutely denticulated. 

4. Five anterior abdominal segments with two subdorsal keels. 

5. The telson is tidcarinate. having a tine median carina, and ap]>ears 
to be more pi’oduced at the tip than in any otlier species." 

The following remarks are to be made: 

1. As I have ali'cady shown, the length of the dorsal spine can l)e 
disregarded; in the present case, the length agrees well with the size 
of AYood-Mason's specimen: in tlic typical 6b zoea^ not longer than 
70 mm., it reaches be 3 mnd the fourth abdominal segmentor falls short 
of it; in G, sarsi (75 mm.) it reaches to the end of the third segment; 
in one of our specimens, 88 mm. long, it riniclies to the middle of the 
third segment; in another, about 105 mm. long, to the middle of the 

«Aiin. Nat. Hist. (6), Vll, 1891, p. 187. 
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MH'oml; and in the tyiK' of (U v^UJemoe>'<0 iiini, lono, slio’litly l)eyond 
tli(^ first soi^niUMit. In the larva l)efor(‘ ieavino- the niarsupiiun, as 1ms 
b(^en said, it reaches to the middle of the telson, and thus the length of 
this spine entii*ely de})ends upon age. 

2. Idle second is the most important (‘haracter of G. and 1 

find it in all the younger individuals at hand. The lower lateral keel, 
and also the marginal keel or rim, curve upward near the post(U’o- 
infcrior angle of the cai’a})ace; hut the actual mai’gin of the cara])ace 
extcmds behind the ])oint, where the marginal rim l)egins to curve up, 
and runs foi* a short distanee straight back; then it forms a right 
angle, extending toward the dorsal spine. Thus there is, behind the 
marginal rim, a ‘'rectangular lamina'" as described by Wood-^Iason. 

Sars does not mention sucli astructure, neither in (G irUJe'imjeG noi* in 
G. z<h'<e he only sa^ s that the lower lateral keel curves upward before 
reacliing th(‘ postero-inferior corner, and that the latter, in G, vnlle- 
mocG, is evenlv rounded oti‘. lie does not mention the fact, that the 
marginal rim curves upward Ixd'ore reaching the posterior margin, 
and tlmt there is a lamina" behind the marginal rim. Such a lamina, 
howevei*, is distinctly seen in Sars’s figures of G, (riUenwesi and zoPa 
(Plate V, tig. l,and Plate ^^l, lig. d). This is the more important, and 
cleai’h^ estal)lishes the ])r(‘sence of this lamina in Sars"s specimmjs, 
although he did not pav much attention to this featui'c, he gave a fair 
repi’esentation of it in the tigures. The lamina, however, in both 
cases, is not rectangular, l)ut evenly rounded olF. 

Looking at the specimens at liand, I Hnd that the lai'gest, a tyi)ical 
(rllJcwoes'u repr('sents this character as described and rtgured by Sars, “ 
only the lamina is somewhat wider than in his tigui’e; but it is evenl}' 
rounded otl'. Exactly the same condition obtains in our second largest 
individual, 88 min. long. Fi'om the Hawaiian Islands 1 have mentioned 
two spi'cimens of f/. vGUemorsi^ which I identified chie% according to 
this charactei', Avhich measure 73 and mm. The largest individual 
observed by myself among the Hawaiian matci'ial, possessed a reetan- 
gulai' lamina, and consequently was recorded under G. mrsL It 
measured mm. The smallest measured 34 nun. 

Lonsidei-ing that Wood-Hasoids f/. .svo*.s/ was 7o mm. long, and that 
JSars's specimens of (r. zolkt^ which have appai'ently a i*oimded lamina, 
wer(‘ 70 mm. and less, the conclusion is reached that all specimens 
hitherto observed that ai*e over 75 nun. long, have this character 
dev(doped according to the vGUenwei^i t}"pe; all specimens smaller than 
5^ mm. hav(' it corr(‘sponding to the S((rsi type; specimens l)etween 52 
and 75 mm. may possess either a rectangular or a rounded lamina. 

Hut it can not be .said ])ositivcly that this character is due only to 
age. It may be that the rectangular lamina becomes rounded with 
adv ancing age, and that this transition takes place at a ditferent period 
in ditlerent individuals, in the average, when they are about half grown 
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(5U to To iimi.). But I nin not (luite sure of it, and so I prefer, for 
the present, to regard (7. as a variety of (7, zoPa (— irUhnnocsi). 

It should be mentioned that Faxon thinks that (7. is ‘‘a form 

prol>al)ly not speeihcally distinct from (7, vulhntioesL'' 

The young specimens extracted from the poueli of the old female 
show a distinct angle or point behind on each side of the carapace, 
but as the carapace is rather shapeless, l>eiiig repi-es(Mited by a kind of a 
bag tilled partl}^ with oily or fattv substance (yolk), it is impossible to 
correlate these two small points with the iiifero-posterior corners of 
the carapace, although this correlation is very probable. 

3. 1 have shown that the denticulation of the posterior margin of 
the carapace and of the dorsal spine does not constitute a specific 
character. 

4. The snbdorsal keels of the abdomen, mentioned by Wood -Mason, 
are })resent in all specimens at hand. They are formed by i-ather faint, 
blunt elevations, and I should not call them keels. They are easily 
overlooked, especially in pooi'ly pi esei’ved material. 

5. A third, tine median keel of the telson is distinctly seen in Sars’s 

illiisti-ation of the telson of (7. (Plate V, tig. b), and is pi’esent 

in all spe(‘imens examined b}^ myself. On closer examination 1 find 
that this median keel is rather a tine double keel. 

AVood-^Masoibs sentence that the telson '"appears to be more pro- 
duced at the tip than in any other species” is, as I have already 
remarked in the report on the Hawaiian Schizopods, unintelligible to 
me. I do not see any ditterence from other species in tlie sliape of the 
telson. 

I j)caJ iiu'x rt]) relented in the U S, Xatiomd MuseH)n, 

FROM r. s. ni KEAU OF FisiiEiiiEs stea:mer AUxdnm stations. 

GNATHOPHATJSIA ZOEA. 

2723—1 female (gravid). Between Nantucket and Cape Charles, l,t)S5 
fatlioms. 

430b 1 male. Otf San Diego. (Milifornia, 2(JT-407 fathoms. 

GNATHOPHAUSIA ZOEA SARSI. 

2351—1 young. Between Havana and Yucatan; 420 fathoms. 

P re n o t v c v » v /.v . 

Tif]>ical form^ dr (7. zoPa : AVest of Azores, 1,000 fathoms (Sars); 
Tropical Atlantic, 1 47' North, 24 23' AVest, 1,S50 fathoms (Sars); 

oti Bj-azil, 770 fathoms (Sars); Pacific, north of Kermadec Island. OOo 
fatlioms (Sars): otl Galapagos Islands, 3S4 and 5sl fathoms (Faxon): 

«Mem. ]Mus. Comp. Zcol., XVIJI, lsy5, p. 215. 
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Hav of Biscay, metci’s (A. Mil no- Ed wards and Cuullery); 

west coast of Ireland, 3S^-()0() fathoms (Holt and Tattersall); Azores, 
KOOO meters (Hansen); near ]\laldivo Islands, 430 fathoms (Aleock and 
Anderson). Ty]>icaf form^ f/. iriUemoef<o' Banda Sea, 1,425 fathoms 

(Sars); Gnlf of Panama, 1,2T0 fathoms (Faxon); oil Acapulco, 493-604 
fathoms (Faxon); Tres Marias Islands, 680 fathoms (Faxon); Hawaiian 
Islands, Molokai and Haw^aii, 552-809 fathoms (Ortmann). 

C, zora sars/: Bay of Bengal, 840 fathoms (Wood- Mason); Hawaiian 
Islands, vicinity of Kauai and Modii Mann, 293-800 fathoms (Ortmann). 

TllK LARVAL LORM OF GNATHOPH AU8IA ZOEA. 

As previously mentioned, among the material is a large female of 
this si)ccies, representing Sai*s\s form G\ (r/lUttiovs/^ which has the mar- 
supial pouch fully developed and filled with larva\ Since larval stages 
of this genus have never been described, indeed, since nothing is 
known about the development, with the exception that on account of 
the presence of a marsupial pouch and in analogy to Lop hog aster it is 
presumed that the development of the young form probably reaches a 
very advanc(‘d stage l)efore it leaves the mother, it is advisable to give 
here a more detailed account of these young specimens. 

The number of the young is 21, a remarkably small number, but 
agreeing well with what we know about the numlnu* of the progeny of 
deep-sea animals. They are all uniformly developed and rc^present a 
very advanced stage, in fact, they are no longer eml)ryos, l)ut have 
left the egg completely. Probably they were about ready to leave the 
pouch of the mother, as all parts of the body had attained, in a general 
way, the condition found in the free swimming form. 

Within the pouch the young GnathophausiiB are so ai*ranged tliat 
they lie firmhy packed together, the head of each directed toward the 
posterior end and the sternum of the mother, and the tail toAvard the 
anterior end of the mother, each overlapping in part the individual in 
fi'ont of it. That is to say, the heads are directed toward the bases, 
the tails toward the tips of the marsupial lamellae. The dorsal face of 
the larvje is concave, the venti‘al face convex, corresponding to the 
cin-vature of the lamelhe, sinc-e the back is turned toward the sternum 
of the mother, the ventral side toward the enveloping lamelhe. 

In each of the young ones (see Plate 1 1, tig, ‘'l(t) the body is distinctly 
divided into an anterior (thoracic) and posterior part, which forms a 
distinctl}" and completely segmented abdomen. The carapace is rep- 
resented by a liag-like excrescence, Avhicli is pi'ovided with distinct 
and long rostral and po.stero- dorsal spines. It is filled with the rem- 
nant of the yolk. Its keels are very indistinct, but there is a small 
point posteriorly on each side, ])ossibly representing the postero-infe- 
rior corners of the cara])ace. The dorsal spine is long and closely 
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appressed to the liack of the abdomen, and reaches as far as the middle 
of the telson. The rostrum is very long, longer than the carapace. It 
is bent down and appressed toward the ventral side, and directed back- 
ward. Neither rostrum nor dorsal spine show aii}^ serrations. 

All appendages, except the e 3 ^cs, are closel}^ appressed to the ven- 
tral face of the bod}^ and are directed backward. In mv figure the}" 
are not drawn in the natural position, but are slightly spx'ead out and 
removed from the ventral side in order to show them more distinctly. 

The eyes are well developed and of yellowish color. All other 
appendages resemble more or le.ss those of the adult form, with the 
general exception that the hairs and bristles are absent or less devel- 
oped and with the following special exceptions (compare Sars’s 
Plate VIII): 

The marginal spine of the antennal scale is longer than the laminar 
part and has no serrations on the outer margin. 

The second maxilla pos.sesses an additional joint at the end of the 
distal portion of the endognath (called ‘‘palp'' by Sars, see his tig. 7^ 
on Plate VIII). This joint is very small, only about one-tifth as long as 
the preceding joint (the terminal one in the adult) and less than half 
as wide. (In the adult it seems to be fused with the penultimate joint, 
as is indicated by the shape of this joint in Sars\s figure.) The "'pig- 
mented basal protuberance (or luminous organ) is indicated in the 
larva. 

The maxilliped resembles Sars's figure (Plate VIII, fig. 8) and also has 
no exopodite, as is characteristic of the second group of the genus 
(excepting (0 graciliin)^ but it is more slender, the third of the five 
free joints being not enlarged and al)out half as wide as in the adult 
(t, lomjii<}Hna. 

The gills are vestigial and less complex than in the adults. 

The tip of the telson has not yet assumed the shape of the adult form 
(see Plate II, fig. 2i). It is not terminated by two strongly-curved 
spines forming an “almost semilunar'’ projection, but is terminated 
by a cordiform or, rathei-, reniform plate, which carries on each side 
a larger and a smaller si)ine and is finely denticulate at the posterioi* 
border. The marginal spines of the telson are more uniform than in 
the adult form, only a few smaller spines being found between the 
larger ones. 

It ap})ears that these larvic come very near to the adult form, only 
the carapace remaining what might be called “embryonal'’ in shape. 
From the presence of a marsupial pouch it was to be expected that 
the young reach a high stage of development before being set free 
and dismissed from the mother's protection. As it happens this has 
been fully confirmed by the present study, the young contained i?i 
the pouch of the mother having passed completely through all enil)ry- 
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oiml stii< 4 vs. and through almost all larval stages; they seem to be 
naulv to leave the marsnpiiim, for it is clear that the}" need only to 
stretch out tladr apjxmdages in order to be able to use them for free 
swimming. 

II. GN ATHOPH AUSIA SCAPULARIS, new species. 

Plato II, uxi-3c. 

T]fpe and cotupe. — U. S. Xational Museum, 2 males, I". S. Bureau 
of Fislieri(‘s steamer ^lWu//VAy.s', Station No. 29P2, Revillagigedo Islands, 
Lower California; 460 fathoms. Cat. No. 32627. 

Near G . 2 oPa, but easily recognized by the anterior constriction of 
the carapace. and the greatly expanded bi'anchiostegal lobes. 

Shape of l>ody rather stout. Carapace covering almost completely 
the tirst abdominal segment. Postero-dorsal s|)ine indistinctly denticu- 
late toward posterior margin of carapace, i*ather short, projecting to 
about the middle of the second abdominal segment. Rostrum short, 
much shorter than carapace, denticulate. Supraoculai* spim‘s strong. 
Antcmnal spines small, but distinct. Bran(*hiostegal spines wanting. 
All keels of carapace W(dl developed. Median keel uninterrupted. 
Uppei’ lateral keels strong, curved, including a lanc(a)late, almost plane 
upper face of the carapace, widest anterioily. Anterior ends of upper 
lateral keels strongly curved downai'd. In fi*ont of the anterior ends 
of these keels the carapace is suddenly constricted and depressed, thus 
foi'iiiing a very marked shoulder on each side. This constriction 
atfects greatly the coui*se of the lower lateral keels, which suddenly 
begin to converge at a point just above the branchiostegal lol)es. 
Above this point and below the anterior end of the upper lateral keel 
there is an almost pit-like depn‘ssion, which sends a slight groove 
upward, toward the median keel. For the rest, the lower lateral keel is 
similar to .that of curving up behind toward the postero- 

doi'sal spine. It projects, however, in its whole Umgth, consid(‘rably 
beyond the keel of the lower margin of the carapace. Thus the whole 
carapaci' becomes rather ])rismatic, almost hexangulai*. the upper face 
being tiat, but intei'rupted )w the dorsal keel, and the lower surface 
being wanting (between the two lower margins); compare the (*ross 
section of the carapace, Plate II. lig. 3c. 

Bi'anchiostegal lobes rounded, vault-shaped, and greatly expanded, 
rendering the carapace at this point as wide as in the middle, in spite 
of the great constriction above the branchiostegal lobes. 

Abdomen very similar to that of G. zoi'a, practically identical with it. 
Fiv(' anterior segimnits slightly keeled dorsal ly, with a small, posteri- 
orly projecting spine at the hind mai'gin. On each side a blunt sub- 
dorsal k('el. Fpimera with the anterior lappet small and I'ounded or 
slightly angular; the posterior la])pet pi’oduced into a sharp spine. 
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There is a small spine at the base of the basal joint of the pleopods (as 
in G. zoihi). Only one e})iineral s]>ine on each side of anterior section 
of sixth abdominal seg-inent. 

All other parts are similar to the corresponding- parts of G , zo<'n^ 
])ut th(‘ antennal scale has the mari»’inal s|)ine considerably shortm* than 
the terminal lobe, without serrations on the out(U* edge. 

This very i'emarkal)le species is so closely allied to G. zolAt that 1 
should have taken tlie peculiar conformation of the carapiice, caused l)>^ 
the constriction of its anterior part, for a monstrosity, w(U'e it not for 
the fact that two individuals are at hand. The comparatively short 
spine of the antennal scale possibly constitutes another specific char- 
acter; in si)ecimens of G, zoiki of the same size it is longer than the 
terminal lobe. 

Both specimens are apparently males, since no traces of marsupial 
lamelhe are visil)le, and the coxopodite of the last pair of thoracic legs 
has, posteriori}", a small tubercle, which undoubtedly represents the 
male orifice. 

Mi amre)n(ndsofthe type>'<. — Total length of larger individual, 75 mm. ; 
length from tip of rostrum to tip of posterior spine of carapace, 4G 
mm. Total length of smaller individual, about TO mm., but exact fig- 
ures can not be given, since the rostrum is broken off near the base. 

12. GNATHOPHAUSIA AFFINIS G. O. Sars. 

(hiathophdusia alJinis G. (). Saks, Forh. SeFk. CliristiaiiiH, 1883, iin. 7; Re]>. 
Cliallenger, XIII, 1885, p. 41, })1. v, tigs. 7-10. 

I have never seen this species. It is very closely allied to G, zoca^ 
and differs only in the following points: 

1. Supraocular and antennal spines smaller, the latter almost obso- 
lete. Branchiostegal lobe slightly angular, but liaving no spine. 

2. Abdominal segments not keeled above, and possessing no dorsal 
projections or spines on the hind margin. 

3. Posterior lappet of the epimera of the live anterior abdominal 
segments rounded, not spiniform. 

iJistr Unit ion: Onl}" one specimen, a female, of this species is known 
up to the present time, the one taken by the ChaUenger in the tropi- 
cal Atlantic Ocean, midway between Africa and Brazil (latitude 1 22’ 
north, longitude 23^ 36' west), in 1,500 fathoms. It measured 81 mm. 

13. GNATHOPHAUSIA ELEGANS G. O. Sars. 

Onathoj'ihausia G. O. Sars, Rep. Challenger, XIII, 1885, p. 42, pi. vi, 

tigs. 1-5. 

Carapace with keels and spines of the type of the second group, l)ut 
upper lateral keel absent. Lower lateral keel curving up behind and 
much farther distant from the marginal rim than in G, zoea. Dorsal 
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keel eontinuous. Kostriun and dorsal spine eomparativeh^ lon^. 
Supraoeidar spine well developed. Antennal spine very small, almost 
ol)solete. Branehioste^’al lobe rounded or ano*nlar, l)ut without spine. 
No postero-inbo’ior spines. Marg-iiud rim following closely the mar- 
gin and leaving no laminar expansion at the postero-inferior corner. 
Carapace not constricted in anterior j)art. 

Antennal scale of the type of the second group and very similar to 
that of the yonng G. zont; it is large, and the spine on the outer mar- 
gin is slightly longer than the laminar portion. The outer edge with 
very minute serrations in ^mnng specimens, smooth in older ones. 

Abdomen of the type of the second group, at least in the 3 mnng, but 
the live anterior segments without median keel, although with short, 
tiattened, spiniform projections at posterior dorsal margin. In older 
individuals these dorsal projections are wanting. Epimera of all 
abdominal segments similar to those of (G zoPa, 

The 3 mung specimen at hand dilfers from Sars's original des(‘ription 
in the following particulars: 

1. The carapace completely covers the trunk. 

2. The rostrum and the postei'o-dorsal spine are longer. 

3. Hranchiostegal lol)e not rounded, but angular. 

4. Five anterior abdominal segments with tiattened median posterior 
projection. 

5. Sj)ine of antennal scale finely serrated on outer margin. 

The first, second, and fifth characters are of no consequence, since 
similar variations are found in other species, and are j)lainlv due to 
state of preservation or to age. Our specimen is > onng, 48 mm. long, 
while Sars\s was 50 mm. 

The angular (triangular) shape of the hranchiostegal lol)e (third 
charactei’) differs markedly" from what is seen in Sars's species, and 
the presence of flattened spines on the posterior margins of the abdom- 
inal segments (fourth character) might also be of importance. Since 
the present specimen is onl}^ the second individual of this species ever 
reported, I am not j>repared to sa}^ whether these two characters are 
of specific or varietal value, or whether the}^ simply constitute addi- 
tional variations of age. Further material is necessary to decide this 
question. 

Locality. — U. S. Bureau of Fisheries steamer Albat?mb^ Station No. 
P>()t)T, 1 3 0 img; off Honshu Island, Japan; 205 to 120 fathoms. 

rrevhm record . — South of Fiji Islands, 010 fathoms (Sars). 
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Family EUCOPIJD.F G. O. Sars. 

14. EUCOPIA AUSTRALIS Dana. 

Eucoj)Ui australis Dana, U. S, Expl. Exp. Crust., 1852, p. 609, pi. xl, fig. 10.— ^ 
Hansen, Bull. Mus. Monaco, XLII, 1905, p. 6. 

The species of this genus have been large!}" confounded, as has been' 
pointed out by Hansen. The following specimens all agree ivitli E. aus- 
tralis Dana, as reidentitied by that author. All my specimens are in 
poor state of preservntion, but the eyes are present in all of them. 

The distribution of this form can not be made out satisfactorily 
until the older material has been reexamined. It is known from the 
Antarctic Ocean (Dana, Hansen), and the present localities are of 
interest, since they extend the range into the northern Pacitic and 
tropical Atlantic oceans. 

Localities vt presented in the TL S. National Museum. 

fko:m u. s. bureau of fisiikrh:s steamer Alhatross stations. 

2751. — 1 young. Lesser Antilles, latitude 16 51' north; longitude 

6r}^ 12' west; 687 fathoms. 

3308. — 6 specimens (3 female, 3 young). Bering Sea, latitude 56^ 
12' north; longitude 172 07' west; 1,625 fathoms. 

3601:. — 1 male. Bering Sea, latitude 54^ 5P north; longitude 108^ 
59' west; 1,1:01 fathoms. 

3696. — 1 young. Off Honshu Island, Japan; 501 to 749 fathoms. 

3783. — 1 female. Off' Kamchatka; 1,5<17 fathoms. 

4397. — 1 young. Off' Santa Catalina Islands, California; 2,196 to 
2,228 fathoms. 

4403. — 2 females, 1 young. Off' San Clemente Island, California; 505 
to 599 fathoms. 

15. EUCOPIA UNGUICULATA Willemoes-Suhm. 

Eucopia uiigniculata Hansen, Bull. Mus. Monaco, XLII, 1905, p. 3. 

* 

A single individual, female, about 30 mm. long, belongs to this 
species. It is rather well preserved, and the characters pointed otit 
by Hansen for this species are present. 

Localitt/. — The U. S. Bureau of Fisheries steamer Station 

No. 4383, 1 female. Off North Coronado Island, California; 287 to 
395 fathoms. 

Found previously in the Atlantic Ocean and East Indian Archipelago 
(Hairseii). 
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EXPLANATION OF FIGURES. 

Plate I. 

Fig. la. Lophogaster spinosus, new species. Tv])e from IT. S. Bureau of Fisheries 
steanuT AlhatnE^a Station No. 2666. View from al)ove, 2 1. 

Fig. Ih. The same. Lateral view of carapace, 2/1. 

Fig. 2(f. ( hiathophaima caJcarata Sars. Epimeral }>late of sixth abdominal segment 
of a specimen, 42 mm. long, from Station No. 3627, about 4/1. 

Fig. 26. The same, of a specimen, 55 mm. long, from Station No. 2980, about 4 1. 

Fig. 2c. The same, of a specimen, 68 mm. long, from Station No. 2929, about 4/1. 

Fig. 2d. Tlie same, of a specimen, 81 mm. long, from Station No. 2919, about 3/1. 

Fig. 2c. The same, of a specimen, 91 mm. long, from Station No. 4389, about 3/1. 

Fig. 2/. The same, of a s]4ecimen, 115 mm. long, from Station No. 3670, about 3/1. 

Plate II. 

Fig. la. Gnatliophausla gigas Suhm. Epimeral plate of sixth abdominal segment of a 
specimen, 56 mm. long, from Station No. 3329, about 4/1. 

Fig. 16. The same, of a specimen, about 90 mm. long, from Station No. 2741, 
about 3/1. 

Fig. 2a. GnaihopJtaasia coca Suhm. Larva, extracted from marsupium of mother, from 
Station No. 2723. Si<le view, about 3/1. 

Fig. 26. The same, end of telson, greatl\" enlarged. 

Fig. 3a. Gnathophansia scapulariSy new species. Type, from Station No. 2992. 
Lateral view of body, natural size. 

Fig. 36. The same. Ui)per view of carapace. 

Fig. 3c. The same. Diagrammatic cross section of carapace at the level of the line 
A-B in tig. 36. 



